Regulation of internal pH of sea urchin sperm. A role for the Na/K pump.
In the absence of sodium, sea urchin sperm have an acidic internal pH. The addition of sodium, lithium, or ammonium, but not of potassium ions, induces an internal alkalization. If potassium is added in the presence of sodium, a further alkalization is obtained; in contrast, potassium addition in presence of Li+ or NH+4 does not change the internal pH. The K+-induced pHi change is inhibited by ouabain and when sperm are depleted of their ATP. A large part of the potassium influx is stimulated by Na+, but not Li+, and inhibited by ouabain and cellular ATP depletion. We conclude that activity of Na/K-ATPase pumps located in the plasma membrane of sea urchin sperm could play a role in regulating the internal pH of sea urchin sperm by recycling sodium ions that enter the cell through Na/H countermovements.